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Abstract
The Retrieval-Induced Forgetting (RIF) paradigm includes three phases: (a) study/encoding of category exemplars, (b) practicing retrieval of a sub-set of those category exemplars, and (c) recall of all exemplars. At the final recall phase, recall of items that belong to the same categories as those items that undergo retrieval-practice, but that do not undergo retrieval-practice, is impaired. The received view is that this is because retrieval of target category-exemplars (e.g., ‘Tiger’ in the category Four-legged animal) requires inhibition of non-target category-exemplars (e.g., ‘Dog’ and ‘Lion’) that compete for retrieval. Here, we used the RIF paradigm to investigate whether ignoring auditory items during the retrieval-practice phase modulates the inhibitory process. In two experiments, RIF was present when retrieval-practice was conducted in quiet and when conducted in the presence of spoken words that belonged to a category other than that of the items that were targets for retrieval-practice. In contrast, RIF was abolished when words that either were identical to the retrieval-practice words or were only semantically related to the retrieval-practice words were presented as background speech. The results suggest that the act of ignoring speech can reduce inhibition of the non-practiced category-exemplars, thereby eliminating RIF, but only when the spoken words are competitors for retrieval (i.e., belong to the same semantic category as the to-be-retrieved items).
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One of the most noteworthy features of the cognitive system is its capacity to select relevant information from amongst irrelevant information and to do so adaptively. Part of this capacity involves focusing on goal-relevant information whilst remaining open to the influence of unattended, yet potentially useful information in the service of adapting to changing goals and environment. The fate, and influence, of unattended information has been a perennial topic of research (see, for example, Broadbent, 1958). A particularly useful way of studying it – avoiding difficulties that are inherent in having relevant and irrelevant information presented in the same modality (as, for example, in early dichotic listening tasks) – is to examine how irrelevant sound influences memory for events in a visually-based task. Recently, interest has been attached to the way in which attentional control processes are deployed to prevent currently-irrelevant events from wresting control from deliberately processed goal-relevant events. One way this is thought to happen is through inhibition. For example, recent studies show inhibition of unattended sound in serial and free recall (Hughes & Jones, 2003; Marsh, Beaman, Hughes, & Jones, 2012).
A body of work has shown that attentional selectivity is challenged most when the automatic processing of to-be-ignored material directly competes with the prevailing process of the focal task (see Jones, Marsh, & Hughes, 2012; Jones & Tremblay, 2000, for extensive discussions). Interest in the current study is attached to a particular instance of this competition, namely the case where episodic recall of semantic information is particularly disrupted by to-be-ignored information that is similar in semantic content to the to-be-recalled information (Neely & LeCompte, 1999) referred to as semantic auditory distraction (Marsh, Hughes, & Jones, 2008, 2009). Typically, participants are presented with to-be-recalled words, all taken from the same semantic category (e.g., Four-legged animals), whilst hearing to-be-ignored distracter words taken from the same semantic category as the to-be-remembered words (e.g., other Four-legged animals) or from an unrelated semantic category (e.g., from the category Carpenter’s Tools). When the distracters are drawn from the same category as the to-be-recalled words, retrieval is usually more impaired than when the distracters belong to an unrelated category. One view of this process assumes that there is obligatory activation of the spoken words and that this activation has to be inhibited if it is not to intrude into recall (Marsh et al., 2008, 2009; Sörqvist, Marsh, & Jahncke, 2010). Inhibition comes with a cost, however, because it also decreases the activation level of semantically-related targets.
Previous studies have directly examined whether the distracter words are subject to inhibition during recall of to-be-remembered words by looking at the effect of presenting distracters as to-be-remembered words on subsequent trials (Hughes & Jones, 2003; Marsh et al., 2012). The current study takes a complementary approach by investigating the effect, on a task explicitly designed to investigate inhibition within memory, of requiring participants to ignore auditory distracter words that are either semantically related or unrelated to the target words.
Retrieval induced forgetting (RIF) refers to the fact that retrieval of one sub-set of categorically-related exemplars appears to suppress the subsequent retrieval of another sub-set. The typical paradigm used to study RIF includes three phases. The study phase comprises eight categories with six category-exemplar pairs each (e.g., Flower-Daisy). A retrieval-practice phase follows in which participants retrieve a sub-set of the exemplars from a sub-set of the studied categories. Retrieval is cued using category names along with exemplar stems (e.g., Flower-Da_) for completion. Finally, the participants undertake a category cued recall test: They are presented with the category names and requested to recall all exemplars presented during the previous two phases. The recalled items fall into one of three categories: Practiced items of practiced categories (Rp+ items), unpracticed items of practiced categories (Rp- items), and items of unpracticed categories (Nrp items). The question of main concern is what happens with the Rp- items. Several studies have shown that recall of these exemplars is inferior to the recall of Nrp items (Anderson, Bjork, & Bjork, 1994; Anderson & Spellman, 1995). This too has been attributed to inhibition: The retrieval of one context-appropriate sub-set necessarily involves – so it is argued – inhibition of others from the same set (Anderson, 2003).
Experiment 1
Here, the RIF paradigm is used to investigate the fate of irrelevant, to-be-ignored auditory items. In particular, we are concerned with what impact the requirement to ignore such distracters has on the inhibition of Rp- items, and whether the type of distracter employed modulates the appearance of RIF. Specifically, we use a non-practiced subset of items from a practiced category as irrelevant auditory distracters (the related condition), and contrast this condition with a setting in which irrelevant items are drawn from an unrelated category (the unrelated condition). We assume that any requirement to inhibit irrelevant auditory distracters will reduce the efficacy of RIF because resources that would ordinarily be used to suppress the unpracticed items of practiced categories (Rp- items) will instead be diverted to control the unwanted intrusion of the auditory distracters. From previous research showing that only the effects of semantically-related speech correlate with working memory capacity (Beaman, 2004), increase with age (Bell, Buchner, & Mund, 2008) or produce negative priming effects (Marsh et al., 2012), we presume that only the related items will attract inhibition.
This set of outcomes can be contrasted to ones that flow from what can broadly be termed the executive load hypothesis of auditory distraction (e.g., Buchner, Rothermund, Wentura, & Mehl, 2004; Cowan, 1995; Elliott, 2002; see also Neath, 2000). This supposes that distracters, regardless of their semantic association to the target material, reduce the attentional resources available for any demanding focal task, and particularly so for controlled, executive process. On this account, therefore, we might expect that to see the elimination of RIF under both related and unrelated speech relative to quiet. If, in contrast, active inhibition is only required or employed when auditory distracters are semantically-related to the to-be-remembered material, RIF will be attenuated in the related condition relative to the unrelated condition.
Method
Participants
Thirty-six students at Cardiff University took part in the experiment in exchange for course credit. All reported normal or corrected-to-normal vision and normal hearing and were native English speakers.
Apparatus/Materials
	Category and exemplar selection. Eight high output dominance exemplars were chosen from ranked order positions, one to eight, from each of 12 categories in the Van Overschelde, Rawson, and Dunlosky (2004) category norms, with the constraint that no two exemplars had the same first two letters. These items served as to-be-remembered category-exemplars. Items from the odd ranked order positions {apple [1], banana [3], pear [5] etc} also served as related distracters and were digitally recorded in a female voice at an even pitch and sampled to 16-bit resolution at a sampling rate of 44.1 kHz using Sound Forge 5 software (Sonic Inc., Madison, WI, 2000). Items from odd-numbered positions in a list of a further two categories were recorded in the same fashion and served as unrelated distracters. Distracters were presented over stereo headphones at 65 dB(A). Categories were organized into three sets of four categories each with the constraint that the categories within each set were unassociated to one another (e.g., “Alcoholic Beverages”, “Types of Dance”, “Professions”, and “Kitchen Utensils”). Each of the three sets of categories served as material in three separate RIF tasks. The entire experiment lasted approximately 75 min.
Design
A 3 (Retrieval Practice Status; items practiced four times in the category-stem cued recall test (Rp+) versus non-practiced items drawn from the same category as practiced items (Rp-) versus non-practiced items from the non-practiced categories (Nrp)) × 3 (Sound Condition; quiet versus unrelated speech versus related speech) within participants design was used. The dependent variable was the proportion of exemplars correctly recalled in cued recall.
Procedure
	Retrieval-induced forgetting task. Participants undertook three RIF tasks, one for each of three different sound conditions. Each RIF task comprised three phases. In the first (study) phase, participants studied 32 category-exemplar pairs (e.g., Flower_Daisy). The participants were instructed to remember as many words as they could for later recall and to ignore any sound they might hear during the course of the experiment. The category-exemplar pairs were presented in black 32-point Arial font, one at a time for 5 seconds each.
In the second (retrieval-practice) phase, participants were presented with category-stem pairs (e.g., Flower_Da) with the task to report the studied word that completed the stem. There were four category-stem pairs for two of the four categories studied in the first phase, and each of these category-stem pairs was presented four times. Therefore, thirty-two category-stem pairs were presented in total during the retrieval-practice phase. Half of the items from half of the categories were thus presented as category-stem pairs. A concatenation of four random orders of the eight category-stem pairs (with the constraint that the categories from which the stems were derived were presented in an alternating fashion) was presented to participants. Each category-stem pair appeared for 1 sec, followed by a blank white screen during which participants were to write down their response on a response sheet. After 5 sec, the next category-stem pair was presented. A separate response sheet was presented for each condition but within a condition all responses were reported on the same response sheet.
In the unrelated and related sound conditions, distracters were presented synchronously with the onset of each category-stem pair. In the related condition, the non-practiced items (and hence competitors) from the two practiced categories were presented as distracters in the retrieval-practice phase. Each distracter was paired once with each presentation of the stem taken from the same category (e.g., “Couch” and Furniture_La; “Couch”- Furniture_Ta; “Couch” - Furniture_Be; “Couch” - Furniture_De). In the unrelated condition, four distracters from each of two categories unrelated to the retrieval practice categories were presented. These unrelated distracter-categories were each paired with one of the practice categories and each distracter was paired once with each category-stem (e.g., “Chisel” - Furniture_La; “Chisel” – Furniture_Ta; “Chisel” – Furniture_Be; “Chisel” – Furniture_De). Immediately after the retrieval practice phase, participants engaged in 15 minutes of distracter activity that involved the completion of questionnaires and word searches for proper nouns.
In the third (recall) phase, participants were presented with the four category names from the study phase. Each category name appeared on screen for 30 s and participants were requested to recall as many category-exemplars as they could remember from the study phase. The retrieval practice status and irrelevant sound conditions, to which the categories were assigned, was counterbalanced across participants. Therefore, any given category that was assigned to retrieval practice for one group of participants, was designated unpracticed for another group of participants. Similarly, any given category shown in presence of related distracters for one group, was to be shown in the presence of unrelated distracters for another, and in quiet for a further group. The order of the sound conditions was also counterbalanced across participants. See Figure 1 for an overview of the methods and procedure.
Results and Discussion
	One-way repeated measures analysis of variance (ANOVA) found no difference between conditions with the proportion of cued items recalled during the retrieval practice phase of the task, F(2, 70) = 0.014, MSE = 0.003, p = .99, p2 = .001 (M = .87, SE = .016, quiet condition; M = .87, SE = .016, unrelated condition; M = .86, SE = .015, related condition). The variable of most interest was the proportion of words recalled correctly at the last, category-cued recall, phase of the task. A free recall procedure was used whereby each word that had been part of the first phase of the task was awarded one point (regardless of its output position). These data are shown in Figure 2. 
A 3 (Sound Condition: Related versus unrelated versus quiet) × 3 (Retrieval-Practice Status: Practiced items versus unpracticed items of practiced categories versus items of unpracticed categories) ANOVA conducted on the recall data found a main effect of Sound Condition, F(2, 70) = 3.94, MSE = 0.022, p = .024, p2 = .69, a main effect of Retrieval-Practice Status, F(2, 70) = 136.88, MSE = 0.023, p < .001, p2 = .80, and an interaction between the variables, F(4, 140) = 16.36, MSE = 0.015, p < .001, p2 = .32. 
A simple effects analysis (LSD) revealed a significant difference between Rp+ items (practiced items) and Rp- items (unpracticed items from practiced categories) for the quiet condition (p < .001; CI.95 = .363, .505), unrelated condition (p < .001; CI.95 = .346, .487), and for the related condition (p = .001; CI.95 = .068, .238). There was also a significant difference between Rp+ items and Nrp items (unpracticed items from practiced categories) for the quiet condition (p < .001; CI.95 = .204, .279), unrelated condition (p < .001; CI.95 = .174, .288), and for the related condition (p < .001; CI.95 = .123, .245). Therefore, retrieval practice facilitated the recall of practiced items in all three sound conditions. More importantly, there was a significant difference between Rp- and Nrp items for the quiet condition (p < .001, CI.95 = .136, .250), and for the unrelated condition (p < .001, CI.95 = .125, .246), but not for the related condition (p = .33, CI.95 = -.096, .033). The RIF found in the quiet and unrelated conditions was absent from the related condition. Furthermore, there was a significant difference in the Rp- items between the related condition and quiet (p < .001, CI.95 = .147, .297) and between related and unrelated conditions (p < .001, CI.95 = .124, .279), but no difference between quiet and unrelated conditions (p = .64, CI.95 = -.069, .111). The difference between the recall of Rp+ items in quiet and related sound (p = .051, CI.95 = .000, -.118), and unrelated and related sound (p = .057, CI.95 = -.127, .002) just missed significance. The difference between recall of Nrp items in quiet and unrelated sound (p = .51, CI.95 = -.028, .056), quiet and related sound (p = .94, CI.95 = -.047, .051), and unrelated and related sound (p = .53, CI.95 = -.034, .065) was not significant.
These results clearly show that RIF is eliminated when participants are concurrently required to ignore semantically-related irrelevant speech (recall of Rp- items is higher in the related irrelevant sound condition than in quiet and with unrelated irrelevant sound, which in turn do not differ significantly). 
From one perspective, improved recall of Rp- items in the related sound condition, relative to quiet and unrelated sound conditions, is unsurprising, as they were presented twice in the related sound condition (visual presentation during the encoding phase and auditory presentation during the retrieval practice phase) compared to a single presentation for Rp- items in quiet and unrelated speech (where the second, auditory presentation was absent). However, also within the related condition, there was no difference between recall of Rp- and Nrp items, even though Nrp items were only encountered once, during the encoding phase of the task. Facilitation in item recall was not, however, universal; there was a tendency for items from the practiced categories (Rp+ items) to be more poorly recalled in the related sound condition, although this was not significant. Therefore, distracter material eliminated RIF by boosting recall when it comprised the unpracticed items of practiced categories (Rp- items; or competitors). Auditory presentation of unrelated category items during the retrieval practice phase does not eliminate RIF, so this elimination of the forgetting that would otherwise be expected in RIF is specific to the presence of related distracters.
Experiment 2
Another way of expressing the results of Experiment 1 is that the disruptive effects of semantically-related irrelevant speech, which are otherwise readily replicable (Beaman, 2004; Bell et al., 2008; Marsh et al., 2008, 2009), are absent when participants are asked to undertake retrieval practice. One way of construing this is to suppose that, in the presence of semantically-related irrelevant speech, the inhibition of the Rp- items, which would otherwise be anticipated, is displaced onto the (related) irrelevant speech, resulting in the elimination of both the RIF and semantic auditory distraction effects for the Rp- stimuli. However, one problem with this account is that semantic relatedness and repetition of the Rp- items are perfectly confounded. Therefore, the elimination of the RIF effect could simply be due to encountering the Rp- items twice: Visually, as to-be-remembered material during the study phase, and auditorily as distracter material during retrieval practice. However, if the displacement of inhibition view is correct, then presenting novel to-be-ignored words from the same semantic category as the Rp+ items, should also displace inhibition (as those distracters would just as well act as competitors for retrieval) and should thus also eliminate RIF. Such a condition removes the confound of repeating the Rp- items whilst retaining semantic relatedness and therefore competition.
Method
Participants
The same participant selection criteria were adopted as for Experiment 1. Thirty-six students at the University of Central Lancashire who met these criteria took part in the experiment in exchange for a small honorarium.
Apparatus, Materials, Design, and Procedure
These were the same as Experiment 1 with the following exceptions: Twelve high-output dominance exemplars were chosen from ranked order positions one to twelve from each of 12 categories in the Van Overschelde et al. (2004) category norms with the exception that no two exemplars had the same first two letters. The twelve items were divided into three sets of four items within which the output dominance of the items was matched. Two of the three sets served as target material in the RIF task whereby one of the sets was assigned to be retrieval practice material and presented as distracters. The quiet condition was replaced by a related-similar speech condition in which the items were drawn from the same category as the practiced items but were neither the practiced items nor the non-practiced items.
Results and Discussion
One-way repeated measures ANOVA found no difference between conditions with the proportion of cued items recalled during the retrieval practice phase of the task as the dependent variable, F(2, 70) = 0.19, MSE = 0.009, p = .83, p2 = .005 (M = .90, SE = .021, unrelated condition; M = .91, SE = .020, related-similar condition; M = .90, SE = .018, related-identical condition). The variable of most importance was the proportion of words recalled correctly at the last, category-cued recall, phase of the task. These data are given in Figure 3, which shows a RIF effect when the participants were exposed to spoken distracter words that were semantically unrelated to the retrieval-practice words during the retrieval-practice phase. In contrast, the RIF effect was abolished both when the participants were exposed to spoken distracter words that were identical to the retrieval-practice words and when they were exposed to spoken distracter words that were semantically related but not identical to the retrieval-practice words. Thus, the results replicate the main finding of Experiment 1 and further reinforce that RIF is eliminated when spoken words, categorically similar to the retrieval-practice items, are presented in the background during retrieval-practice. These conclusions were confirmed by a 3 (Sound Condition: Unrelated versus Related-Similar versus Related-Identical) × 3 (Retrieval Practice Status: Practiced items versus unpracticed items of practiced categories versus items of unpracticed categories) ANOVA. The analysis revealed a significant effect of Sound Condition, F(2, 70) = 6.08, MSE = 0.02, p = .004, ηp2 = .15, and of Retrieval Practice Status, F(2, 70) = 70.11, MSE = 0.02, p < .001, ηp2 = .67, and a significant interaction between the two factors, F(4, 140) = 16.92, MSE = 0.02, p < .001, ηp2 = .33. 
A simple effects analysis (LSD) revealed a significant difference between Rp- and Nrp items for the unrelated condition (p < .001, CI.95 = .706, 1.11) indicating the presence of a RIF effect. This pattern, however, was not found for the related-similar condition (p = .55, CI.95 = -.183, .336), or for the related-identical condition which showed a trend in the opposite direction with Rp- items being better recalled than Nrp items (p = .087, CI.95 = .030, .419). Furthermore, there was a significant difference between Rp- items for the unrelated condition compared to related-similar condition (p < .001, CI.95 = .479, 1.13) and between the unrelated and related-identical conditions (p < .001, CI.95 = .746, 1.34), but not between the related-similar and related-identical conditions (p = .074, CI.95 = -.497, .024).  Finally, there were clear retrieval-practice effects in all sound conditions [i.e., greater Rp+ than Nrp recall scores; p < .001, CI.95 = .401, .919 (unrelated condition); p < .001, CI.95 = .364, .789 (related-similar condition), p < .05, CI.95 = .286, .686 (related-identical condition)]. The difference between recall of Nrp items in unrelated and related-similar (p = .47; CI.95 = -.051, .106), unrelated and related-identical (p = .11, CI.95 = -.014, .132), and related-similar and related-identical (p = .28; CI.95 = -.026, .089) was not significant.
General Discussion
The series of experiments reported here shows that RIF is eliminated when spoken words, identical to or only categorically related to retrieval-practice (Rp+) items, are presented during the retrieval practice phase. In contrast, when the spoken words are categorically unrelated to the Rp+ items, RIF is just as powerful as in a silent condition. Indeed, the RIF effect reported here is larger than is typically reported. One potential reason for this is that, in the current study, there was no control for output interference (caused by the retrieval of items during the test phase; e.g., Smith, D’Agostino, & Reid, 1970). However, studies that have controlled for output interference have shown that RIF remains robust (e.g., Anderson et al., 1994) and so it is unlikely that output interference is the mechanism driving the RIF effect observed in the quiet and unrelated speech conditions. In turn, the unusually large RIF effect (in the quiet and the unrelated speech conditions) makes it even more striking that the effect was not only attenuated but entirely abolished in the related speech conditions. Taken together, the results suggest that unattended, task-irrelevant, auditory items that comprise competitors for retrieval are subject to inhibition during study. The upshot of this is that the inhibitory process otherwise responsible for producing RIF of non-practiced (Rp-) items is derailed.
RIF was only eliminated in the related conditions, which is at odds with the executive load view of auditory distraction. Even though the executive load view has received much support, especially when it comes to explaining why attention-grabbing sound disrupts cognitive performance (e.g., Sörqvist, 2010), it fails to explain a number of recent findings such as why meaningful irrelevant speech fails to produce greater disruption to verbal retrieval tasks that putatively require greater executive control (e.g., Jones et al., 2012). It has been suggested that the inhibition process producing RIF is more automatic than that producing other resembling phenomena (e.g., directed forgetting; Anderson, 2005; Conway & Fthenaki, 2003). According to the executive load view then, if the inhibition process producing RIF is automatic and a less executively laden process, then this may explain why there was no effect of unrelated distracters within the context of the RIF task. However, recent research has pointed toward the contrary: RIF appears to be related to executive control and deliberate processing. For example, RIF is diminished in dual task situations (Ortega, Gómez-Ariza, Román, & Bajo, 2012; Román, Soriano, Gómez-Ariza, & Bajo, 2009) and for individuals with low working memory capacity (Aslan & Bäuml, 2011). Hence, deliberate inhibition (or executive control) processes appear to contribute to RIF. The current results are nicely compatible with these findings on the assumption that the same form of inhibition is also a feature of semantic auditory distraction, but not a feature of the non-semantic effects of irrelevant speech.
As indicated earlier, one surprising result from Experiments 1 and 2 is that a disruptive effect of semantically-related irrelevant speech was not found on the retrieval practice task but is an easily replicable finding in the context of non-cued free recall (cf. Beaman, 2004; Bell et al., 2008; Marsh et al., 2008, 2009). There are several key differences between tasks that demonstrate a semantically-related irrelevant speech effect and the current task that did not. Perhaps the most obvious difference is that the retrieval-practice phase, wherein the category-name and the first two letters of each exemplar are presented, provides retrieval cues that rather constrain and delineate targets that are encoded as category-name and exemplar pairings. This may be such a powerful retrieval cue that it renders retrieval immune to disruption form background speech. The traditional free recall tasks used to demonstrate semantic-related irrelevant speech effects (Beaman, 2004; Marsh et al., 2008; Neely & LeCompte, 1999) provide the participants with no such individuating cues to delineate the target items in memory. Rather, participants have to generate retrieval cues themselves or use previously recalled words as cues (but see Hanczakowski, Beaman, & Jones, 2013, for alternative tests of semantic auditory distraction).
This having been said, data for the related sound conditions of Experiments 1 and 2 suggest that there is less gain from retrieval practice during the cued recall phase, even if retrieval is accurate during the retrieval phase. For example, even though recall during retrieval practice was comparable between the sound conditions within Experiments 1 and 2, there was a tendency for the Rp+ items to be more poorly remembered during the recall phase when the distracters were identical with (Experiments 1 and 2) or similar to (Experiment 2) the items in the retrieval practice category. This suggests that related speech may interfere with retrieval-based (episodic) learning, possibly through impairing output-monitoring (Marsh, Ljung, Nöstl, & Hurtig, 2013).
Another possibility is that semantic auditory distraction is caused by a dynamic change of the activity of category-exemplars within semantic memory (Marsh et al., 2008, 2009; Sörqvist, Marsh, & Jahncke, 2010). If, for example, semantically similar distracters spread facilitating activity in a semantic network, this could in itself counteract the inhibition process that normally produces RIF. Moreover, if activation was consigned to a particular semantic category, then there should be no facilitation for unrelated exemplars suggesting, as was found, that RIF should still be evident for conditions in which distracters were unrelated to the targets. However, there are a number of findings that go against the simple view that retrieval should be facilitated by spreading semantic activation: Most notably, presenting some of the to-be-recalled list, or extra-list items from the same semantic category, as retrieval cues for the remainder of the list impairs recall for the remaining targets (part-list or part-set cuing inhibition; for overviews see: Nickerson, 1984; Roediger & Neely, 1982).
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Figure 1. An illustration of the auditory conditions and methodological procedure used in Experiments 1 and 2. Rp+ items are items that undergo retrieval practice, Rp- items are items that do not undergo retrieval practice but belong to the same category as Rp+ items, and Nrp items belong to unpractised categories. Unrelated distracters belong to a category other than Rp+ items, Related Identical distracters are Rp- items, and Related Similar distracters are unstudied items that belong to the same category as the Rp+ items.

Figure 2. Mean number of correctly recalled items for related-identical, unrelated and quiet sound conditions. Error bars represent the standard error of the means. Note: Rp+ = practiced exemplars from practiced categories; Rp- = Unpractised exemplars from practiced categories; Nrp = unpractised exemplars from unpractised categories.
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